This work is aimed at promoting a healthier means of livelihood by investigating insignificant areas of pollution. In this work, soy candles produced from soybeans were proven as healthier alternatives to paraffin candles. Soxhlet extraction method was used with hexane as solvent. The extracted oil were then solidified. The wax was moulded into candle and tests were carried out to prove its claims as a safer alternative to paraffin wax. The results supported this claims that soy candles is more economical and produced lesser soot than the paraffin candles.
INTRODUCTION
Candle is mostly used for religious events and special occasion such as decorations during holidays. Traditional candles are mostly made of wax materials. Although, such candles emit trace of organic compounds when burned this include naphthalene, acrolein, formaldehyde and acetaldehyde [1, 2] . Considerable amount of candles release lead which is a major source of concern in candle emissions for public health environments [3] .
Different types of pollutants occur indoors under atmospheric conditions due to sources within or from the external environments. Most pollutants has negative consequences that are capable of causing various complications and nuisance [4] [5] [6] [7] . Some pollutants can also be inform of solid waste materials which has to be removed either by physical or chemical means or by recycling by conversion into useful materials [8, 9, 10, 11] . Mankind have continuously experience various forms of insomnia and psychological stress due to the stress experienced in present-day life (be it imagined or real) [12] . Therefore, numerous treatments have been proposed to supply psychological relief accompanying the healing process [3, [14] [15] [16] . Several treatments such as the application of scented candles has earned significant increase in the request for indoor air fresheners and room décor. The annual rapid growth in scented candles market in the U.S. is evaluated to be approximately 2 billion USD [3] .
Although, some other sources have contributed to the amount of indoor air pollution. For example, pollutants such as odorants, polycyclic aromatic hydrocarbons (PAH) and metals are major components released from charcoals used during cooking process [16] [17] [18] [19] [20] [21] . Combustion of these scented candles in an interior area result in the release of different aromatic constituents which can linger on within a building. The compounds identified include several alcohols, hydrocarbons and aldehydes. Also, various PAHs recognized as carcinogens such as pyrene, anthrancene and naphthalene were noted [21] [22] [23] [24] [25] . Besides, several other activities taking place indoors promote ultrafine and fine particulates emissions, igniting scented candles can stimulate emission of particulate matter and several other gaseous pollutants [25, 26] . The amount of ultrafine density of particles from ignition of pure wax candles are up to about 241,000 particles/cm 3 [27] . Distinctive odour and enormous quantity of volatile organic compounds has been liberated from scented candles due to additives added such as aroma oil and fragrance [28] . Other pollution includes hydrocarbons which occurs as result of onsite or transportation spillage in the environment [29] [30] [31] [32] .
The process of combustion is mostly characterized by the presence of small sized particles, this has a negative effect on the wellbeing of living organisms due to its deposition in the alveolar, its inflammogenic potential, high reactivity on the surface and chemical decomposition [33] . Particulate matter usually contain PAHs which can generate development of large DNA mutations and adducts [34] . The occurrence of lung tissue damage and inflammation aggregate result to a considerable rise in proteins accumulation in the alveolar region. Moreover, production of excess oxygen reactive species by the immune cells or particles may result into oxidative destruction to biomolecules (e.g. DNA) [35] . Air pollution particles is related to oxidative stress, inflammation and high levels of oxidative DNA are destroyed in cultured cells, humans and animals [35, 36] .
Studies such as Johnson [37] prepared candles by adding a binding agent to specific quantity of paraffin wax; the temperature of the paraffin wax and binding agent is increased, Soybean oil was added to the hot mixture of paraffin wax and binding agent; the mixture of paraffin wax, binding agent and soybean oil was increased to a very high temperature, where a specific quantity of candle scent was added to the hot mixture, dye was also added to the mixture; the mixture was added to water absorbing (wicked) containers for the manufacture of candles. Other studies by Baumer [38] , Dieter Tischendorf [39] , Jaeger [40] , MacLaren [41] have also produced candles from various types of vegetable oils. This study considers the use steric acid on soy bean extract to produce wax, which are used for candle making. The product release less hazardous materials. Mathematical model which is regarded as a decision tool that assists decision makers in effectively dealing with complex issues can be used to optimise the extraction procedure to reduce the number of experimental run [28, 29, 42, 43, 44] .
Materials and Methods
Source of raw materials: Raw soybean was obtained from an open market.
Figure 1: Picture of soybean
Preparation of Soybeans for extraction: Handpicked beans were washed in water and dehulled with palms to remove the cotyledon [45,46-50]. The washed and dehulled clean beans were oven dried at low temperature of 70ºC for 48 days prior to extraction. The seeds were cracked in the mortar and pestle to weaken the binding power of the seeds and increase the surface area.
Extraction of Soybean oil using Hexane:
Oil was extracted from the seeds using a Soxhlet extraction method. A condenser was placed on the extractor and properly connected to a water tap [41] [42] [44] [45] [46] . The total yield of oil was expressed in percentage. Hexane used was recovered by a simple batch distillation process, using a reflux condenser [40, 41] .
Solidification of the extracted Soybean oil with stearic acid:
The crude oil extract was subjected to reaction with stearic acid to solidify it to wax. Other beautifying additives were incorporated into it after characterization such as fragrances and colour.
Comparison with a petroleum-based wax e.g. paraffin wax: The produced soy candle was compared with regular paraffin candle on certain physical parameters. 
RESULTS AND DISCUSSION

Determination of oil yield by varying extraction time, weight of sample and quantity of solvent.
The oil yield for the extraction of soybean oil with hexane for 2, 4, 6 and 8 hours is shown in the table below. 
Results from physical Observation
A sample of each candle was lit and observed. After a period of 5 minutes, the following observations were made. 
DISCUSSION OF RESULTS
The Effect of time on the %yield of Oil:
Soybean oil is about 30% of the total soybean content. The process of solvent extraction of this oil was carried out in the laboratory using hexane as a solvent and varying the extraction time. The extraction table (Table 1) shows more yield came from samples extracted for 10 hours with sample weight of 25 and 40 g which gave oil yield of 22.25 and 24.24% respectively. Solvent quantity had little or no effect on percentage oil yield during extraction process. The simple mechanism of this extraction is that the oil dissolves readily in hexane solvent and is washed down from the powdered seeds by the flowing hexane. This explains the change in colour of hexane from a clear solution to yellow during the extraction process. More contact of the hexane with the seeds indicates dissolution of more oil from the seeds, thus the increase in oil yields at longer contact periods.
Conclusions:
The yield of soybean oil depended on time of extraction, this was the major determinant of the oil yield in this research. From the flame colour observations, soy wax is considered a healthier alternative to the paraffin wax, hence soy candles are more eco-friendly than the paraffin candles in the sense that there are lesser or no toxic gases given off when burning soy candles. It is safe to burn paraffin candles in open space due to the rapid release of incombustible toxic gases. On the other hand, soy candles are preferable for lighting in enclosed space because they do not release much of toxic gases into the environment.
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